Temperature-dependent kinetics of the activities of influenza virus.
The temperature dependence of membrane interactions between PR8 influenza virus and virus receptor (GD1a)-containing liposomes was studied. For quantitation, the octadecylrhodamine B chloride (R18) membrane marker was incorporated into liposomes at quenched concentrations. Upon interaction with target membranes, the marker gets diluted, and dequenching can be measured in a fluorescence spectrophotometer. Rate constants were calculated from the dequenching curves under low pH conditions, which allow for fusion, and at neutral pH, where no specific fusion occurs. Activation energies were determined from Arrhenius plots. The results were compared with the temperature dependence of other viral activities like infectivity, hemolysis, and fusion with erythrocytes. For the slow reaction at pH 7.4, where only non-specific lipid transfer takes place, the activation energy was about 24 kcal/mole between 15 degrees C and 45 degrees C. For the fast, hemagglutinin (HA)-specific fusion reaction (pH 5.3), a very low activation energy (approximately 7 kcal/mole) was found between 25 degrees C and 37 degrees C, whereas below 25 degrees C it was much higher (approximately 34 kcal/mole). The temperature range with low activation energy coincides with the one for optimal infectivity, hemolysis, and fusion with erythrocytes. Furthermore, it is the same range in which the conformational change of HA takes place, which in the absence of a partner membrane leads to an irreversible inactivation of the fusion protein.